Energy-saving architecture is based on the idea of minimizing energy use with science and cutting-edge technology. Nipah leaves is used as a composite material is one of the alternative use of energy-efficient building materials, available enough, and safe for the environment. This research is aimed to know the nipah leaf physical capability when it is done tensile test and bending test to composite material. Tensile and bending tests are the methods used in this study. Based on the result of the test on nipah composite material reinforced polyester resin concluded that the highest composite tensile strength on test specimen number (4) 
Introduction
Environmentally friendly design concepts (Local wisdom) have been applied by our ancestors [1] . Energy-saving architecture is based on the idea of using minimal energy with advanced science and technology, for example the synergy between passive and active methods with optimal materials. The slogan of form follows function is shifted by energy conscious follows energy form [2] . Building elements such as walls directly or indirectly can be designed for energy savings with the selection of environmentally friendly materials [3] . Composite materials began to be widely used and developed in the world of manufacturing industry. Composite materials with natural fiber fillers and artificial fibers have been developed by the industrial world. Composite materials are environmentally friendly and can be recycled. Composite materials are two or more different materials that are combined into microscopic units. The composite material is made of various combinations of fibers and matrices. Currently composite materials reinforced with fiber engineering materials are widely used, because strength and stiffness are much better [4] .
Renewable materials lead to vegetation-derived materials. Materials from vegetation can be utilized as raw materials for composite boards and are an alternative to mitigate negative environmental impacts. The use of this type of material is maintained in order to remain sustainable, then this type of material is highly recommended as a building builder [5] . In Kelurahan Petoaha, Abeli District, Kendari City is located Kampung KB (Family Planning). Kampung KB located on the location of coastal reclamation. Fathers in Kampung KB are busy as a fisherman. Mothers in Kampung KB are busy looking for metti-metti (Kalandoe/molusca bivalvia) and making roof material from nipah leaves. The leaves are derived from the nipah tree that grows around Kampung KB. The phenomenon in the field that so far only made nipah leaf roof. This phenomenon is captured and needed innovations other than the roof, resulting in a design that is energy efficient and is expected to increase revenue. One of the innovations to utilize nipah leaves is made of composite products such as boards. This research is aimed to know the physical resistance of composite board from nipah by doing tensile test and bending test
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2.1.Composite Board of Kinds of Palmae Plants
Nipah (nypa fruticans) including family palmae. This plant grows in the brackish river water estuary [6] . Nipah forest area owned by Indonesia. The largest of the world's nipa palms around 17% (35,000,000 hectares) is estimated to be in Indonesia. Nipah forest in Indonesia spread in Kalimantan, Sumatra, Sulawesi, Maluku, and Papua. The utilization of nipah tree is limited as roofing material and house wall [7] . Particle board made of palm leaves is one of innovations in the utilization of nipah leaf. The panel product is produced by compressing the particles of the material and simultaneously bonded with an adhesive called a particle board. Particle boards include composite products that are environmentally friendly, due to the raw materials of various wastes. Forestry, agricultural, plantation and household waste (used paper and plastic) are used as particle feedstocks. The result of description of physical and mechanical properties of particle board of nipah stalk that the test result of physics and mechanical test have fulfilled SNI standard (1996) , except the standard of thickness test result is not fulfilled. Composite material from nipah leaf with 15% adhesive composition (A2B3), water content test result 8,088%, density 0,725 g / cm3, thickness 13,050%, MoR 40,230 kg / cm2 and MoE 3781,390 kg / cm2 including best category [8] .
Sago deck is a type of palm tree that can be used as particle board. The result of descriptions of weathering that all samples of sago palm composite board can not withstand the attack of fungus and soil termites (c gestroi). The composite board treated with 12% PF adhesive shows the best resistance to fungal attack [9] . The high dimensional stability is possessed by composite boards of coco fiber and polypropylene plastic (PP), but low flexural strength (11400 kg / cm2). This is due to the low interphase between plastic and coconut husk [10] . The results of elastic modulus description show that the addition of maleic anhydride (MAH) of 6% and dicumyl peroxide (DCP) by 15% can increase the elasticity of composite board compared to composite board without the addition of DCP (8886 kg / cm2) [11] . Thus it can be concluded that the type of palmea plants can be made particle board because the raw material is available and has been tested.
2.2.Tensile Strength
The mechanical properties are studied by observing the properties of tensile strength of the material. The mechanical properties are given pressure by using gauges. Tensile strength is defined as the resistance of a material that works in parallel so that the material is broken [12] . The resistance of materials that work in parallel so that the breaking material is called tensile strength. Tensile tests were performed with test specimens. The voltage is received from the center of the test bar. In this section the length of the test bar was measured. The data were obtained from the tensile test machine expressed by the graph. This graph can not be used yet, because the received style load only describes the ability of the test bar. To be used as a description of the nature of the material, it must be a tensile diagram. Data obtained from the pull diagram [13] . Tensile strength is measured by dividing the load value at the time the specimen is broken. The result of tensile strength is expressed in megapascals (MPa). Percent elongation is measured by dividing the value of the length change due to the tensile load. The calculation results are expressed in percent [14] . Thus it can be concluded that the tensile strength is defined as the resistance of the material working in parallel so that the material is broken. The tensile test is expressed in the graph and percent.
Strong Bending
The material's ability to withstand bending forces in the direction perpendicular to the crosssection is called bending strength [15] . Flexural testing is used to determine the ability of the board to withstand bending forces in the direction perpendicular to the cross section. The test was performed 3 times for each sample composition [16] . The ability of the board to hold the load to the limit of proportion is called bending firmness [17] . Thus, the flexural strength is defined as the material's ability to withstand bending forces in a direction perpendicular to the cross-section to the proportion limit.
Research Method
3.1.Types of Research Methods
Experimental methods of analysis were used in this study. Data obtained from testing. Data processed and drawn conclusions from the analysis that has been done. Data were collected from testing of composite materials. Data is carefully collected and recorded against the composite. Quantitative exploratory techniques are used in data analysis techniques to test results.
3.2.Time, Place, Work tools, Work Materials, and How to Make
This research will be conducted in Laboratory of Materials and Mechanical Technology, Department of Mechanical Engineering, Faculty of Engineering, Halu Oleo University, Kendari. Digital scales, composite molds, scooters, spoons, kater, brushes, putty knives, stationeries, and rulers are work tools used. Nipah leaves, polyster resin oil, mekpo hardener, and mirror glaze are the materials used. Composite materials are prepared in the following manner: 1) Work tools and materials prepared for composite making; 2) The volume fraction is determined according to the mixture to fill the composite mold; 3) Nipah leaves are stirred before coating with matrix; 4) After the material is well blended the printing process is done; 5) After the composite is printed, the composite is removed from the mold and the drying process is carried out.
3.3.Creation of Test Specimens
The composites are printed with prints measuring 190 mm in length, 30 mm in width, and 5 mm in height. The mold is made of glass and mashed with rubbing. Glass material is used to facilitate the printing process, because the glass has a smooth surface and easy to release the composite. Standard size used on the put in accordance with ASTM D 638-01 standard. The standard is a tensile test specimen. ASTMD 790-02 is used for bending test specimens with a total of 3 specimens for each treatment. In the final stages of specimen preparation, the process of smoothing test specimens to avoid failure.
3.4.Time, Place, Work tools, Work Materials, and How to Make
This research is done by tensile and bending test. The tensile and bending test is performed, as follows: a) Universal Testing Simadzu brand is a machine used for tensile test. Load cell 1000 kg with a tensile speed of 10 mm / min is the parameter used in the tensile test. The standard procedure ASTM D 638-01 is followed in tensile testing. Tensile test specimens were tested by the following steps: 1) Tensile test specimens prepared; 2) The tensile test machine is activated; 2) The specimen data is entered; 3) Tensile test specimens mounted on the tap and confirmed to be properly clamped; 4) The tensile test machine is run and the tensile test phenomenon is recorded on the CPU and is visible on the computer screen; 5) Automatically the machine stops after the specimen is broken and the test result data is stored on the computer; 6) Plotter machine recording results are taken from the process of withdrawal on the computer. Bending testing is done by giving the bending load slowly until the specimen reaches the point of fracture. The specimen is pressed on the upper bending test. The pull process is experienced by the lower specimen, so the specimen is broken at the bottom. The test specimens were made according to ASTM D709-02 standards. The bending test is performed on a tensile test machine. The bending test is carried out with the following steps: a) Bending test specimens are prepared; b) Bending testing machine prepared in active state; b) The specimen data is entered and the bending test machine program is prepared; c) Bending test machine installed; d) The bending test machine is activated and under these conditions the bending test phenomenon can be recorded on the CPU and visible on the computer screen; e) Once broken, the machine stops automatically and test data is stored in the CPU; f) Plotter machine recording results are taken from the pressing process.
Result and Discussion
4.1.Tensile Tests
The tensile strength of the nipah composite material given the polyster resin is known by tensile testing. Table 1 above is explained that the ratio of tensile stress received from each specimen. The amount of high tensile stress received by the composite material of the nipah leaf and reinforced with polyster resin is found on the specimen number 4 of 31.3073 N/mm 2 . The lowest tensile stress on test specimen number 1 is 15.4616 N/mm 2 . The average tensile stress of the composite material is 25.0726 N/mm 2 higher than the SNI tensile stress. All specimens are categorized better than SNI. It is shown that nipah composite material has good tensile strength. The tensile test results are seen in the Figure 1 which describes the specimen against the tensile strength of the composite leaf material of palm leaf. Figure 1 observed the difference in tensile strength on each specimen and mixed between the leaves of nipah with polyester resin. The tensile strength of each specimen because the nipah leaf material is reinforced with a polyster resin. The results of this test that the tensile strength of composite materials is influenced by nipah leaf material. When a good mixture is possessed by a composite material, a better bonding process is produced by a combination of palm leaves and polyester resin. Therefore, the breaking phenomenon is experienced by the composite in the tensile test before being able to receive a larger voltage. 
4.2.Bending Tests
The mechanical testing of a composite material in receiving the compressive load is tested by bending test. In this test that the compressive loading of composite nipah compressed material with polyester resin. The low strength of bending occurs due to the uneven distribution of nipah leaves in the matrix in the stirring process. Stirring is done manually, so the material mixture occurs void on the polyester Max Stress N/mm 2 
Test Object
resin. The strength of the composite to withstand the load of the bending depends on the retaining of the material movements, since in addition to the bending stress there is also tensile stress and the shear stress along the cross section of the composite. The nipah leaf is tied to the resin holding the shear, thus enlarging the bending strength of the composite. Composite failure begins when the deflection increases and the bending load reaches the maximum. The damaged composite at the top is due to the bending load. Then, the damage propagates to the left and right of the area and downward until loading is stopped on a certain deflection. This also occurs in the strength of composite bending developed with nipah filler. The nipah leaf composite is used to limit the movement of polyester matrix when the composite is given bending so that the strain is small. Figure 2 . The differences in tensile strenght on each specimen and mixed between of nipah with polyster resin Figure 2 above observed differences in bending strength on each specimen and mixed with nipah leaf and polyester resin. The tensile strength of 31.3073 N/mm 2 is owned by the test specimen number (4). The magnitude of the tensile strength belongs to the test specimen number (4) because the nipah leaf material is reinforced with a polyster resin. The results of this test that the tensile strength of composite materials is influenced by nipah leaf material. When a good mixture is possessed by a composite material, a better bonding process is produced by a combination of palm leaves and polyester resin. Therefore, the breaking phenomenon is experienced by the composite before being able to receive a larger voltage. 
The sample tensile test value of number 4 is higher than the other samples and is indicated by the middle fracture of the specimen (Figure 1a) . The sample bending test value of number 2 is higher than the other samples and is shown with the middle fracture on the specimen (Figure 1b) .
Conclusion
Based on the result of the test on nipah composite material reinforced polyester resin concluded that the highest composite tensile strength on test specimen number (4) 
